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PUBLISHERS’ NOTE 


The present booklet is a translation of an 
article taken from the symposium The Great 
Strength of the Ideas of Leninism prepared 
by the Institute of Philosophy of the Academy 
of Sciences of the USSR. and published in 
Moscow, 1950, by Gospolitizdat. 
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In 1909 V. I. Lenin’s Materialism and 
Empirio-Criticism was published in Moscow. 

This event occurred during the dark days 
of reaction that set in after the defeat of the 
1905 Revolution. The dejection of spirits that 
prevai‘ed in a considerable part of the Russian 
intelligentsia was accompamied by decadence 
of every species and variety in revolutionary 
activity, philosophy, literature and art. That 
was a period when the fog of idealism, mys- 
ticism, god-seeking and the reactionary move- 
ment of the authors of the Vekhi* wae 
denser than it had ever been before in the 
history of Russian intellectual life. In this 
pest-laden atmosphere only few noted the ap- 
pearance of Lenin’s book; its message and 
militant, polemic character were unappreciated 


* Vekhi (Landmarks)—collection of reactionary 
articles put out in 1909 by representatives of the 
counter-revo utionary liberal bourgeoisie. Vekhi openly 
glorified and defended reaction in the endeavour to 
malign the Russian liberat on movement. On behalf of 
the bourgeoisie it sang praises to tsarism for the 
suppression of the revolution. 
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by most. The targets at which Lenin aimed his 
shafts were too far off and his purpose was too 
profound. The real significance of this tome 
was grasped only after the October Revolution, 
when the ideas propounded in Materialism and 
Empurio-Criticism were proved correct in prac- 
tice by the historic victory of the working class 
in Russia and by the development of the mate- 
rial and spiritual culture of socialism. 

It is a striking feature of Lenin’s book that 
the more the epoch ushered in by its appearance 
recedes to the background of history, the clearer 
and more significant its contents become. 
Whereas Bazarov, Bogdanov, Yushkevich, 
Valentinov and Chernov, the mediocrities 
against whom Lenin launched his polemics, 
were consigned to obiivion and the philo- 
sophical pronouncements of Ernst Mach and 
Richard Avenarius accumulated thick layers of 
dust, Lenin’s living integral teaching has risen 
to ever greater and more resplendent heights 
above this defunct and discarded literary 
trash. The whole Land of Soviets and in 
increasing measure advanced intellectuals 
throughout the world now use Lenin’s 
Materialism and Empirio-Criticism along with 
his other works and those of J. V. Stalin to 
study dialectical and historical materialism. 
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Of especially great significance Lenin's 
book has been and undoubted.y will continue 
to be to natural science. In the History of the 
C.P.S.U.(B.), Short Course, Comrade Stalin 
referred to the book as “... a materialist gen- 
eralization of everything important and es- 
sential acquired by science, and especially the 
natural sciences, in the course of a whore 
historical period, the period from Engels’ death 
{o the appearance of Lenin's Materialism and 
Empirio-Critictsm.”* 

In his book Lenin devoted particular atten- 
tion to problems of physics. Mach, the protag- 
omst of the empirio-critics, was an experi- 
mental physicist by profession who constantly 
connected, or tried to connect, his philosophy 
with concrete problems of physics and its his- 
tory. Therefore many passages in Lenin’s an- 
mhilating criticism of Machism, beginning with 
the very first chapters of his book, concern phys- 
ics or problems of importance to it. However 
Mach’s official profession accounted only in a 
minor degree for the particular attention with 
which Lenin pursued physics. Infinitely more 
cogent reasons impelled him to do so. Chapter 


+ History of the CPSU(B), Short Course, 
Moscow 1952, pp 163-64. 


5 


Five of the book, entitled “The Recent Revolu- 
tion in Natural Science and Philosophical 
Idealism,” deals exclusively with epistemologi. 
cal prob'ems of the new physics. At the same 
time Lenin clearly delimits the bounds within 
which he examines physics in his book. 

“It goes without saying,” he writes, “that in 
examining the connection between one of the 
schools of modern physicists and the rebirth 
of philosophical idealism, it is far from being 
our intention to deal with specific physical 
theories. What interests us exclusively is the 
epistemological conclusions that follow from 
certain definite propositions and genera:ly 
known discoveries. These epistemological con- 
clusions are of themselves so insistent that 
many physicists are already reaching for them. 
What is more, there are already various trends 
among the physicists, and definite schools are 
beginn ng to be formed on this basis. Our ob- 
ject, therefore, will be confined to explaining 
clearly the essence of the difference between 
these various trends and the relation in which 
they stand to the fundamental lines of phi- 
losophy.”* 


* V 1 Lenin Matertalism and Empirio-Criiwism, 
Moscow 1952, p 260. 
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Lenin thus points out the deep-rooted con- 
nection between the new physics and philos- 
ophy, and herein lies the main reason why 
Lenin’s book delves so assiduously into phys- 
ical problems. The very heading of Chapter 
Five to a certain extent identifies natural 
science with physics. 

Physics has been developing for over 2,000 
years, Although its content was differently 
understood in different countries and at differ- 
ent times, to the ancient Greeks it already 
meant the subject which virtua‘ly concentrated 
in itself a knowledge of the simpler and more 
common properties and phenomena of the ex- 
ternal world. There can be no doubt that 
physics arose necessarily out of practice to 
serve practical needs and that it was the 
result of a generalization of daily observa- 
tions made over a long period of time and of 
the experience of many generations of people. 
Such key concepts as space, length, time, ve- 
focity, force and body came into the realm of 
physics from ordinary life and have strongly 
influenced the structure of all science. 

From time immemorial the very general 
character of much of the content of physics 
and of many of its facts and laws brought it 
into close contact with philosophy, particularly 
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the theory of knowledge. In antiquity almost 
every physicist was also a philosopher and 
every philosopher was something of a physi- 
cist. The influence they exerted was mutual and 
very strong. The bond between physics and 
philosophy lasted for thousands of years and 
is still preserved today. Phi.osophy and physics 
have been inseparably intertwined in the scien- 
tific endeavours of Galileo, Gassendi, Descar- 
tes, Kep'er, Newton, Lomonosov, Mendeleyev, 
Umov, Planck, Einstein and in general of all 
physicists with wide horizons. 

Another specific feature of physics, which 
likewise must have attracted Lenin, is its direct 
and essential connection with technology. 
Because of its very general nature and exten- 
sive scope physics has always played a great- 
and sometimes even decisive part in the prac- 
tical activities of men or, to be more exact, pre- 
cisely here is to be found the principal stimulus 
that has spurred the development of this 
science. The laws of physics and its concepts 
and conc'usions provide the engineer and in- 
ventor with systematized and rationalized ma- 
terial that adequately corresponds to nature. 
This material enormously facilitates rapid 
mental tests and inventive combination. From 
this point of view two kinds of discoveries 


8 


must be distinguished in the history ef technol- 
ogy. On the one hand, technical development 
is the result of “unexpected,” so-calied ‘ acci- 
dental” discoveries. This is the way fire was 
discovered in prehistoric times; the main part 
of the photographic process was likewise an 
accidental discovery, and so were eye-g.asses 
in the thirteenth century, and much else in the 
world. On the other hand, techno'ogy has been 
promoted by discoveries made as a result of 
consistent application of scientific conciusions, 
primarily in the fieid of physics. Such was the 
discovery of steam-engines and electrical ma- 
chines, the radio, the atomic bomb, etc. Here 
clearly the probability of accidental discovery 
was extremely small, and in the making of 
these discoveries physics was the decisive fac- 
tor, ag it enabled the scientist to make a ra- 
tional comparison of heterogeneous phenomena 
and laws and thus achieve his purpose. If you 
enquire into the modern technical arts you will 
find that they largely owe their existence to the 
application of physics. This may be said of 
the whole of mechanized transport—overiand, 
oversea and airway. The same is true of every 
branch of electrical and heat engineering, of 
all the technical uses to which light is put, 
of all automatic-control and telemechanic 
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machinery and a large part of the building 
techniques. Hence modern technology may well 
be called—at least as to part of it—“technical 
physics” if its accepted meaning is somewhat 
stretched. 

The special role which physics has played 
in both philosophy and technology has had 
much to do with its rapid development and the 
great attention it has received. Physics, like 
mathematics, has long been deemed an essen- 
tial part of even a primary education. It can- 
not be denied that the influence which physics 
exerted on the formation and development of 
other natural sciences such as astronomy, 
chemistry, biology and geology was deep and 
beneficial. However its exceptional position 
among sciences was chiefly determined by its 
philosophical and technical significance. 

This accounts in the main for Lenin’s close 
attention to problems of physics. Lenin was 
keenly aware of the epistemological role of the 
conclusions to be drawn from the new physics, 
of its influence on philosophy and through it 
on the sphere of potitics, too. It was inevitable 
that the new physics should turn into a polit- 
ical factor, shouid become partisan. Lenin’s 
ideas and observations on physics, which he 
concentrated in his Materialism and Empirio- 
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Criticism and his Philosophical Note-books, 
poured with astonishing accuracy and depth of 
thought the bright light of dialectical material- 
ism upon the obscure and tortuous back alleys 
of the new physics in which ideatism sought 
concealment. Lenin’s lucid dialectical theory of 
matter dispersed the fog that at the beginning 
of the century emanated from a handful of 
physicists dabbling in philosophy and a handful 
of philosophers who were endeavouring to res- 
urrect idealism on the basis of what they al- 
leged were physical facts discovered in those 
days by electronics and radio-activ.ty. 

Physics in its entirety is one of the most 
remarkable achievements in the development 
of human society. The influence exerted by the 
intelligent application of physics is exceedingly 
great at the present stage of history. Indubita- 
_ bly it is acquiring paramount importance in 

the titanic historical process of conscious so- 
cial development in the direction of commu- 
nism in which we Soviet people are participat- 
ing. 
2 


In his Matertaltsm and Empirio-Criticism 
Lenin analyzes the methodological difficulties 
and contradictions which were encountered by 
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physicists at the inception of the twentieth 
century and which constituted one of the 
causes that impelled them to join the camp of 
the idealists. Lenin pointed out that the crisis 
in physics could be overcome by mastering the 
science of dialectical materialism. This provided 
a sure way for physics to surmount every kind 
of crisis and deve:op further. 

One cannot fully appreciate the importance 
of Lenin’s book in the development of the new 
physics without giancing back at the chief 
stages through which the development of the 
methodology of physical science has passed. 

Throughout its very lengthy existence as an 
independent science physics has undergone 
constant change, deve!opment and perfection. 
However already in antique Greece the atomists 
laid down many propositions—couched in pre- 
cise terms though in form they were primitive 
and sometimes incorrect—of classical physics 
which exercised almost undivided dominion in 
science down to the beginning of our century 
and in many respects have retained their im- 
portance and influence to this day. As everyone 
knows, corpuscles, minute bodies moving and 
interacting in void Euclidean space, serve as the 
basis of even the simplest scheme of classical 
physics. Such (if certain distinctions, some- 
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times, it must be added, amounting to funda- 
mental d.fferences, are discarded) was the 
physics of Democritus, Epicurus, Galileo, Gass- 
endi, Newton and Lomonosov. Newton was 
the first to transmute, with the aid of the laws 
and conceptions of mass and force which he 
established, this ancient mechanistic lay-out 
into a physical pattern susceptible of quanti- 
tative treatment. Newton's scheme largely re- 
tains its importance even in such branches 
of modern physics as have gone far ahead 
of their classical prototype; for instance, in 
the solution of prob:ems concerning nuc'ear 
physics. 

Let us examine the physico-phi'osophical 
basis of this classical scheme from our point of 
view, that of dialectical materialism. We shall 
note in the first p'ace that Newton’s static ab- 
straction of void, absolute space, of a certain ob- 
jectively existing nihility, is, from the philo- 
sophical point of view, an impermissib!e fiction. 
It is unacceptable methodologically and is tol- 
erated only because of its practical convenience 
in computation. The same must be said about 
absolute time in itself, which nowhere meas- 
ures the motion of a nil. On the other hand, 
the difficuities of defining mass are wel! known. 
The concept mass can be rendered only in rela- 
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tive form in Newtonian physics and in physics 
generally. The classical concept force is 
attended by perhaps still greater philosophical, 
and not only philosophical, difficulties. Accord- 
ing to Engels. “...in every natural science, 
even in mechanics, it 1 always an advance if 
the word force can somehow be got rid of.” 
Though he could rely for assistance only 
upon an arsenal of concepts methodologically 
as imperfect as this, Newton with a bo.dnes$ 
bordering on genius made use of the method of 
“dynamizing” mass, if one may so express 
oneself, which enabied him to establish a har- 
monious basis for classical physics. From De- 
mocritus to Descartes mass was held to be 
inert; at most it was endowed with elastic 
forces which manifested themselves only when 
bodies co.lided. Newton’s method, which men- 
tally bestowed upon mass certain forces which 
operate, as it were, at a distance, made possible 
the solution of the most difficult problems such 
as the bui!ding up of celestial mechanics and 
much else besides. But Newton’s dynamic meth- 
od cannot be considered other than a formal 
one, and that is precisely how Newton himself 


+ Frederick Engels, Dialectics of Nature, London 
1946, pp 134-35. 
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regarded it, at least as long as he maintained 
the standpoint of physics. People often failed to 
understand this. From the combination of two 
auxiliary concepts, two formal physical meth- 
ods—abso:ute void space and forces emanat- 
ing from bodies—there arose the methodo‘og- 
ical pseudo-prob'em of “action at a distance,” 
which occupied the minds of serious people 
until the recent past. As we know, a way out 
of this difficulty was sought by filling Newton's 
empty space with a continuous medium, ether; 
but, as everyone likewise knows, no such me- 
dium was ever detected. But even if it had been 
detected that would in no way have removed 
the methodological difficulties in which abso- 
lute space and time are involved. 

Einstein’s theory of physical space-time and 
of gravitation eliminated or at least eased the 
methodological difficulties of classical physics. 
In his theory space-time has ceased to be noth- 
ingness. It has become concrete reality pos- 
sessed of physical in addition to geometrical 
properties, Newton's absolute space and time— 
these metaphysical spectres which were sup- 
posed to be independent of matter—were ban- 
ished from physics, at any rate in princip'e 
This does not mean, however, that everything 
is now shipshape in this vast sphere of science. 
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To this day there is no unitary field theory 
that embraces both gravitation and electro- 
magnetism, yet such a theory is indispensable 
for the methodological completeness of the 
theory of relativity. Even today many other 
questions concerning the general theory of 
relativity are still unclear or ambiguous. The 
relativity theory in its general form cannot 
be considered established beyond dispute. The 
last word in regard to it has not yet been 
said by far. 

Classical physics with its methodologically 
incorrect Newtonian scheme is even now con- 
tinuing to perform its useful function. Every 
new house, locomotive, airp!ane and ship is still 
built according to Newton. On the other hand, 
Einsteinian physics, which, methodologically, 
is still far from perfection, already assists us 
in the computations of up-to-date synchro- 
trons and cyclotrons and in investigations into 
atomic energy. Here we have a typical facet of 
relative truth which distinguishes it from ab- 
solute truth. 

This specific feature of natural science is 
emphasized in Sta!in’s Dialectical and Histor- 
ical Matertalism, where J. Y. Stalin writes: 

“... Marxist philosophical materialism 
holds that the world and its laws are fully 
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knowable, that our knowledge of the laws of 
nature, tested by experiment and practice, is 
authentic knowledge having the validity of 
objective truth, and that there are no things 
in the wor'd which are unknowable, but only 
things which are as yet not known, but which 
will be disclosed and» made known by the 
efforts of science and practice.’* 

Erroneous methodological deductions from 
objective laws and facts may have a very un- 
favourable effect on the development of the 
science itself and on man’s entire intellectual. 
activity. Methodological difficulties should 
therefore be promptly made known and over- 


come. 
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The opening of the present century was 
marked by the most thorough-going change 
classical physics ever experienced throughout 
the many hundred years of its existence The 
tenet that the mass of a body does not change 
when that body is in motion proved fallacious: 
mass grows as velocity increases. And when it 
was discovered that motion and action are not 
uninterrupted, that this postulate of classical 


a Stalin, Problems of Leninism, Moscow 1953, 
p. 722. 
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physics was wrong, this came as a complete 
surprise to physicists. It was learned that a 
number of physical phenomena were of quan- 
tum-like character. This inaugurated a wholly 
new epoch in physics. 

Up to that time the fundamental concep- 
tions and ideas of physicists had rested prima- 
rily on everyday experience. The world of infin- 
itesimal magnitudes and the inner structure of 
substances used to be conceived of in the image 
of the world whose objects we were accus- 
tomed to. This was as far as the apparently 
self-evident main postulate of the physics of 
yesterday went. It was taken for granted 
that if he took the most inclusive and general 
laws and conceptions for his guidance the 
physicist couid study nature as deeply as he 
p'eased. However the perfection of the means 
of observation, the new methods applied in 
experimental physics and simply closer obser. 
vation of phenomena revealed sharp diver- 
gence from the accustomed classical scheme of 
things. 

This gave rise for many years to doubt and 
perp'exity among physicists who had discov- 
ered the new laws but had been brought up on 
the traditions of classical physics. Even Max 
Planck, the founder of the quantum theory, who 
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in 1900 had discovered the existence of the 
quantum of action, actually fought for twenty 
years against the idea of quanta in an attempt 
to “save the situation,” i.e., return to classical 
physics. Sir Joseph J. Thomson, one of the 
creators of the electronic theory, was another 
stout champion of classical physics. Our Le- 
bedev and Umov were classics te the end of 
their days. Physicists would not yield an inch 
of the fortress of old, time-honoured classical 
physics without giving battle. But the fortress 
fel} all the same and today it is left without 
defenders or with mighty few of them among 
physicists. ; 
Lenin's Materialism and Empirio-Criticism 
was written in 1908, at the height of the strug- 
gle waged by physicists in defence of the 
classical positions they held. This coincides 
with the initia! period of development of quan- 
tum and reiativist physics. It is worthy of note 
that Lenin did not side with the “oid betiev- 
ers,” who sought to save at all costs the citadel 
of classical, mechanistic physics. Lenin's book 
was written in connection with the numerous 
attempts of philosophers and philosophizing 
physicists to utilize the newly-discovered facts 
of physics to revive idealism. The ground had 
already been prepared by the philosophy of the 
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physicist Mach and his school. Machism, ener- 
getics and similar trends sprang up and devel- 
oped largely because of the support they re- 
ceived in many respects from the formatism of 
the thermo-dynamic method, which was wide- 
spread among physicists at the end of the nine- 
teenth century. This in itself irreproachable and 
in fact exceedingly useful method of theoretical 
physics suffered, however, methodolog’cal dis- 
tortion in the philosophy of Mach, Ostwald, 
Duhem and others. 

On these grounds some philosophers, and 
others who did not claim to be such, enthu- 
siastically welcomed the facts ascertained 
by the new physics, which were interpreted 
to demonstrate the ‘“dematerialization” of 
matter. 

“,.. You cannot take up any of the writings 
of the Machians or about Machism,” wrote 
Lenin, “without encountering pretent:ous ref- 
erences to the new physics, which is said to 
have refuted materialism, and so on and so 
forth.”* 

“The fundamental idea of the school of the 
new physics under discussion,” to quote a sub- 


* V 1 Lenin, Materialism and Empirio-Criticism, 
Moscow 1952, p. 259. 
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sequent passage in the same volume, “is the 
denial of the objective reality given us in our 
sensation and reflected in our theories, or the 
doubt as to the existence of such a reality.”* 

Lenin adduces numerous concrete proofs in 
support of his thesis. The high tide of idealism, 
which under the conditions of imperialism the 
facts of the new physics had given rise to, in- 
vaded also Russian pre-revolutionary scientific 
literature. An examination of the rather vo- 
luminous Russian literature on physics and 
philosophy, both original and translated, writ- 
ten during that period will substantiate this 
point. White the new physics was undoubtedly 
an important factor of the advancement of sci- 
ence and techno‘ogy it at the same time fa- 
thered idealism in various forms, This idealism 
worked out to the advantage of the ruling 
classes of bourgeois society and the only mate- 
rialism known to many members of the sci- 
entific world was elementary mechanism, meta- 
physical materialism. 

Lenin’s book, the work of a genius, pointed 
the way out of the crisis. 

“The sole ‘property’ of matter,” wrote 
Lenin, “with whose recognition philosophical 


* Ibid., p. 315. 
21 


materialism is bound up is the property of 
being an objective reality, of existing outside 
our mind.”* 

It is this very broad definition of the con- 
cept matter given by Lenin that potentially 
contains the so'ution of the crisis. The mov- 
ing immutable mass of classical physics is not 
at all the only possibie kind of matter nor is 
mechanistic materialism the soie form of ma- 
teriaiism. 

According to Lenin, Machism erred by 
ignoring the distinction between metaphysical 
and dialectical materialism. 

“The recognition of immutable elements, ‘of 
the immutable substance of things,’ and so 
forth, is not materialism, but metaphysical, i.e., 
anti-dialectical, materialism.... In order to 
present the question in the only correct way, 
that is, from the dialectical materialist stand- 
point, we must ask: Do electrons, ether and 
SG on exist as objective rea:ities outside the 
human mind or not? The scientists will also 
have to answer this question unhesitatingly; 
and they do invariaby answer it in the 
affirmative. ... 

“But dialectical materialism insists on the 
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approximate, relative character of every sci- 
entific theory of the structure of matter and 
its properties; it insists on the absence of ab- 
solute boundaries in nature, on the transforma- 
tion of moving matter from one state into an- 
other, which is to us apparently irreconcilable 
with it, and so forth.”* 

This supremely important conc'usion drawn 
by Lenin from the principles underlying the 
world out!ook of dialectical materialism and 
from his definition of matter is of decisive im- 
portance to us as a guide in determining our 
attitude toward not only the physics of the be- 
ginning of the century but aiso the physics of 
our own day. Lenin persistently points out 
that all substances designated as immtutabie 
are merely the fruit of ignorance of dialectics. 
He then formulates his famous thesis that the 
electron as well as the atom is inexhaustible, 
that “matter” is “infinite in profundity,” which 
is what he jotted down in the margin of his 
syliabus of Hegel’s Science of Logic. In the 
light of dialectical materialism the methodolog- 
ical crisis and the doubts engendered by the 
surprising discoveries of the new physics at the 


* Ibid., pp. 269-70. 


beginning of the present century were the 
outcome of the failure of many physicists to 
surmount metaphysical materialism and of 
their descent into the quagmire of reactionary 
philosophy. 
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Lenin’s conclusions, which settled all the 
difficulties that beset physics at the opening of 
the century, were of fundamental philosophical 
importance. His exhaustive study ful!y revealed 
at what impasse or abyss the physicist or phi- 
losopher was bound to arrive if he strayed from 
dialectical materialism into idealism or if he 
tried to jog along the old and beaten track of 
mechanism. 

The discoveries with which the new physics 
surprised the outgoing nineteenth and incom- 
ing twentieth century were only a prelude to 
what was being unfolded before our own eyes 
during the last decade in this field of knowl- 
edge. There is no opportunity here to set forth 
the remarkable progress recorded by physics 
ever since the twentieth century began. I shall 
have to confine myself therefore to a bare enu- 
meration of some of the basic new facts which 
go to the very root of things. 
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1. The structure of atomic nuclei and of 
atoms and molecules is determined by specific 
quantum laws; 

2. The forces which restrain the component 
parts of nuclei (neutrons and protons) are of a 
special, as yet unascertained, nature and differ 
from electro-magnetic and gravitational forces; 

3. Light has undulatory and corpuscular 
properties; 

4. Like light, material particles have a dual 
nature—corpuscular and undulatory; 

5. The diversity of certain kinds of elemen- 
tary particles steadily increases, of which the 
spectrum of varitrons, discovered by the broth- 
ers Alikhanov, is a particularly striking ex- 
ample; 

6. The radiation of photons by particles of 
substance is statistically irregular; 

7. Particles of substance may under certain 
conditions convert themselves into light, and 
vice versa. 

This list could be considerably extended. 

Undoubtedly every fact enumerated here 
affects questions of principle and would have 
dumbfounded any nineteenth-century physicist 

The revelations of the new physics are still 
enough to scare any physicist or layman who is 
confronted with them for the first time. Is it not 
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absurd that there should be a unity of the cor- 
puscular and undulatory properties of matter? 
Is any union of the statislical chaos of corpus- 
cles with the strict regularity of waves conceiv- 
able? How can light turn into substance? And 
so on and so forth. 

Mechanism is cultivated in us by our daily 
experience, by the simplest objects and phe- 
nomena, and great concentration of mind and 
inner combat with deep-rooted habits are re- 
quired to be able tranquilly to examine and 
ponder the facts reveaied to us and agree that 
we have not made a mistake, that we are be- 
holding nature as she really is in all her dialec- 
tical comp‘exity and mobility. She cannot panic 
the physicist who firmly takes his stand on 
dialectical materialism. 

First and foremost it is the astounding, 
“bizarre” nature of the world system revealing 
itself to us that furnishes a cogent argument in 
corroboration of the objectivity of this world. 
The idealist systems of natural philosophy, 
from Scheiling to Eddington, maintained that 
the world can be apprehended by a reasoning 
physicist and philosopher even if he were shut 
up in a dark room. In this idealist worid every- 
thing seems to have been provided for, every- 
thing seems to correspond with thought. A 
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world endowed with unexpected properties dis- 
turbs this idealistic harmony. 

“The materialist world out.ook,” Engels 
says in his Dialectics of Nature, “means simply 
understanding nature such as it is, without any 
extraneous additions.” 

The hopes of the mechanists that nature 
both in the world of the most minute particles 
and in the world of immense scales would turn 
out in the main to be the same as in the wortd 
of ordinary phenomena were, of course, an “ex- 
traneous addition,” to use the words of Engels. 
The nuclear world was found to be substan- 
tially different from the ordinary world. Our 
concepts must be changed, must be adapted to 
the world that has been revealed to us. These 
concepts “must also be polished, trimmed, 
flexible, mobile, relativistic, interconnected and 
form a unity of contradictions so that they may 
embrace the world.”* And noting the struggle 
against making the concept law in Hegel ab- 
solute Lenin states with especial emphasis: 
“N B., for modern physics!!!" 

Have the physicists been able to approach 
in precisely this way the new manifestation of 


* V. 1. Lenin, Phdosophical Note-books, Gospolit- 
izdat, 1947, pp. 121-22. 
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the dialectics of nature that has been revealed 
to them? Unfortunately it must be admitted 
that in many cases they have not been abie to 
do so and that physics undoubtedly has not yet 
emerged from its state of methodological 
crisis which has dragged on for so many years. 
Two factors greatly aggravate this crisis. One 
of them stems from the same source from which 
originates the stubbornness of the mechanists, 
who want to penetrate the world of atoms 
while employing the customary images for 
depicting ordinary phenomena and conclu- 
sions drawn from them. We are firmly con- 
vinced that the mechanists are mistaken in 
their opinion, but like them we too are com- 
pelled to make use of the entire arsenal of 
classical physics when studying the atomic 
world, i.e., are compelled to use the concepts 
corpuscle, velocity, force, etc. We musi do so 
because we do not yet have concepts which 
adequately correspond to the new world of 
phenomena and to which at the same time we 
are accustomed. 

Clearly if a stream of light or a stream of 
electrons possesses simultaneously the prop- 
erties of irregular alternation of particles and 
the characteristics of regu!ar waves, then light 
and electrons can really be neither particles nor 
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waves but must be some sort of dialectical for- 
mation that constitutes a “unity of contradic- 
tions.” The original attempts to treat the phe- 
nomenon of particles as “wave-packets” en- 
countered insuperable obstacles of a funda- 
mental nature. Yet the modern physicist is com- 
peiled to make use of a'most the whole gamut 
of concepts connected with partictes and 
waves, and as a result of combining experi- 
mental data nolens volens arrives at the notori- 
ous uncertainty relation concerning wh.ch so 
many Jances have been broken. This ratio ex- 
presses in general form merely the incontro- 
vertible fact that notions pertaining to parti- 
cles and waves cannot be consistently applied 
to real substance and light. This formula is no 
philosophical enigma at all but an expression 
of the impossibility of applying to the hilt the 
notions of the ordinary worid to the subtle 
properties of substance and light. 

Does this unsuitabiity of classical notions 
in the field of atomic phenomena imply a re- 
striction of our knowledge and a slowing down 
of further progress in our acquisition of knowl- 
edge about nature? By no means. When clas- 
sical physics held sway it was taken for granted 
that every correct physical theory must be 
matched without fail by a corresponding 
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mechanical model. The new physics disclosed 
to us a group of phenomena, but no one has as 
yet been able to devise a mechanical model to 
explain them. Is it nevertheless possible to elab- 
orate physical theories to explain phenomena 
of this kind? Undoubtedly so. The theory of 
relativity and quantum mechanics may be 
taken as exampies. But. long before these theo- 
ries were propounded a faultless non-mechan- 
ical theory was known to physics, namely, Max- 
well’s ce‘ebrated theory of electro-magnetic 
phenomena and his equations, which cannot be 
deduced on a mechanical basis. How, then, are 
such theories constructed? It is a complicated 
procedure of combining experimental data, 
mathematical hypotheses and extrapolation 
with a judicious qualitative application of 
classical notions and models. Thus it will soon 
be half a century that the new physics has been 
under construction and is thriving wonder- 
fully. It is constantly undergoing development, 
becoming more and more complicated and per- 
fected. Nor is it possible to set any limit to this 
deve:opment. 

The methodo!ogical crisis is intensified by 
the circumstance that in our era of decisive 
combat between the forces of democracy and 
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moribund imperialism the new discoveries in 
physics are being utilized by the ideologists 
“of the bourgeoisie to stimulate idealism in 
every shape and form. 

During the last decade the literature on 
physics published in the capitalist countries, 
both books and periodicals, abounds in illus- 
trations of intentional and unintentional use of 
facts and theories of the new physics, chem- 
istry, astronomy and other sciences to fab- 
ricate diverse modifications of idealism and 
even unconcealed mysticism. The shamefaced 
exponents of mantied physical idealism of the 
opening of the twentieth century were incom- 
parab:y more modest than are some uncere- 
monious champions of idealisin in science in 
the capitalist worid today 

Soviet physics, like the whole of Soviet 
science, has long become part and parcel of 
the life of Soviet society. Its forces are em- 
ployed wholly for the benefit of our Motherland, 
for the satisfaction of the requirements of the 
great cause of communist construction. 

Soviet physicists take the philosophy of 
dialectical materialism as their guide in their 
work. But we must not shut our eyes to the fact 
that some of our physicists still retain ves- 
tiges of idealism propped up mainly by their 


3i 


uncritical acceptance of the contents of physics 
publications in the capitalist countries. 

We must therefore make it our urgent task 
to combat these vestiges by means of ruthless 
criticism and self-criticism. They exert a vast 
and pernicious influence in the sphere of ide- 
ology and in the sotution of practical problems. 
Physicists must become much more active and 
devote far greater attention than hitherto to 
philosophical questions. 

It is incumbent upon Soviet physicists to 
make maximum use of the dialectical! material- 
ism of Marx, Engeis, Lenin and Stalin, this 
powerful weapon in the realm of physics, too 
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